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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the microchip electrophoresis apparatus using the 
microchip which performs electrophoresis in the separation passage which stuck the transparence plate- 
like part material of two sheets in more detail, and was formed inside about the electrophoresis apparatus 
which analyzes the sample of ultralow volume by the high speed and high separation. 
[0002] 

[Description of the Prior Art] In analyzing protein, a nucleic acid, etc. of ultralow volume, the 
electrophoresis method is used from the former and there is capillary-electrophoresis equipment as an 
example of the instrumentation technique. After a bore is filled up with a migration buffer (migration 
liquid) in a glass capillary tube 100 micrometers or less and introduces a sample into an end side, 
capillary-electrophoresis equipment impresses high tension among ends, and carries out separation 
expansion of the analysis object within a capillary tube. To the volume, surface area is large, namely, 
since cooling effectiveness is high, the impression of high tension of the inside of a capillary tube is 
attained, and it can analyze ultralow volume samples, such as DNA, in a high speed and a high resolution. 

[0003] The capillary-electrophoresis chip (it is called a microchip) which joined two substrates and was 
formed is proposed as handling is shown in D J.Harrison et al ./Anal. Chim. Acta 283 (1993) 361-366 
instead of the complicated fuze DOStHRIKA capillary tube in recent years as a gestalt which can expect 
analytic improvement in the speed and the miniaturization of equipment. It consists of a transparence 
substrate of a couple (generally glass, a quartz, resin, etc.), a microchip is formed so that at least two 
passage may intersect the front face of one tabular substrate mutually by etching etc., and the through hole 
is prepared in the location corresponding to passage at the tabular substrate of another side. An example 
of the microchip is shown in drawing 1 . 

[0004] A microchip 1 consists of transparence substrates 3 and 5 of a couple. The separation passage 7 
and the sample impregnation passage 9 which cross mutually are formed in the front face of a substrate 5 
of etching etc. The through hole is formed in the location corresponding to the edge of passage 7 and 9 at 
the substrate 3, the through hole of the location corresponding to the edge of the separation passage 7 is 
set to buffer reservoir 11a and drain 1 lb, and the through hole of the location corresponding to the edge of 
the sample impregnation passage 9 serves as sample reservoir 11c and 1 Id of sample waste fluid 
reservoirs. 

[0005] Generally the laser fluorescence detecting method is used for detection. Since all of installation 
and separation of a sample are performed by impressing the suitable electrical potential difference for 
Reservoirs 1 la-1 Id, the high voltage power supply and high voltage relay system for it are required of 
microchip electrophoresis. Before starting analysis, migration liquid is beforehand filled up with a syringe 
etc. into passage 7 and 9 from buffer reservoir 11a, and the sample of severalmicro liter is poured into 
sample reservoir 1 lc after that. Then, although analyzed by impressing the suitable electrical potential 
difference for each reservoirs 1 la-1 Id, there are some things in the configuration of the electrode for 
impressing an electrical potential difference to a reservoir. The example is shown in drawing 2 . 
[0006] Drawing 2 is a perspective view which expresses the configuration of an electrode with a 
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microchip, and that by which (A) inserted rod-like Pt electrode in the reservoir, and (B) vapor-deposit Au 
etc. to a microchip top and a reservoir wall. 

In (A), the Pt electrode 19 is inserted in each reservoir 1 1 of a microchip 1, and the Pt electrode 19 is 
connected to the high voltage power supply. 

In (B), the Au electrode 21 is formed in the microchip 1 top and reservoir 1 1 wall of vacuum 
evaporationo, and the Au electrode 21 is connected to a high voltage power supply through a socket 23. 
[0007] 

[Problem(s) to be Solved by the Invention] It cannot be said that complicated actuation puts an electrode 
19 into each reservoir by manual operation, and it is trustworthy like drawing 2 (A). Like drawing 2 (B), 
although canceled by really forming an electrode 21 on a microchip 1, and connecting with a socket 23, 
the production process of this problem of a microchip increases and it has the fault that cost also becomes 
high. 

[0008] Moreover, in the electrode configuration shown in drawing 2 , since Reservoirs 1 la-1 Id are 
opened by each in air, migration liquid and a sample solvent evaporate. By evaporation of migration 
liquid, the concentration of migration liquid . becomes large, the calorific value when impressing an 
electrical potential difference becomes large, and a temperature change arises. Consequently, there was a 
problem that repeatability fell. Furthermore, there was also a problem that a viscous change of migration 
liquid arose, or flow arose in migration liquid itself by change of the height of the buffer oil level in a 
reservoir, and repeatability was affected also for this point by evaporation of migration liquid. Thus, with 
conventional equipment, analysis of long duration was difficult. 

[0009] Then, this invention aims at offering the microchip electrophoresis apparatus which can improve 
the operability at the time of electrode insertion, and can control evaporation of migration liquid, and can 
maintain repeatability also at prolonged analysis. 
[0010] 

[Means for Solving the Problem] The microchip electrophoresis apparatus by this invention Have the 
transparence plate-like part material of a couple, and the slot where liquid flows is formed in the front 
face of one [ at least ] plate-like part material. The hole penetrated in the location corresponding to the slot 
is established in one plate-like part material. The microchip which comes to form the separation passage 
which these plate-like part material carries out the slot inside, is stuck, and crosses mutually by the slot, 
and sample installation passage is used. The electrical-potential -difference impression means to which an 
electrical potential difference is impressed to the ends of the separation passage where it filled up with 
migration liquid, and sample installation passage, and electrophoresis of the sample is carried out, A 
detection means to detect the separated sample component, and a means to position a microchip, Are a 
******** microchip electrophoresis apparatus and it consists of an elastic body insulating material. The 
crevice corresponding to the through hole of a microchip is formed in the elastic body insulating material. 
The electrode which connected with the power source in the crevice, and was projected from the elastic 
body insulating material is arranged, and while an elastic body insulating material sticks to a macro chip 
front face at the time of electrophoresis and covering a through hole top separately, it has the electrode 
attachment component which inserts an electrode in a through hole. 

[001 1] A microchip is fixed to the position of a microchip electrophoresis apparatus, after filling up the 
separation passage, the sample installation passage, and the through hole of a microchip with migration 
liquid and pouring in a sample further. Next, an electrode attachment component is stuck on a microchip 
front face. Since the electrode is arranged in the location corresponding to the through hole of an electrode 
attachment component, an electrode is inserted in each through hole at wearing and coincidence of an 
electrode attachment component. Moreover, since each through hole top is covered with an electrode 
attachment component, evaporation of migration liquid and a sample solvent can be suppressed. 
[0012] 

[Example] Drawing 3 is an outline block diagram showing one example of a microchip electrophoresis 
apparatus. Drawing 4 is drawing which expresses one example of the electrode attaching part concerning 
this invention with a microchip, and it is a sectional view in the location where (A) met the perspective 
view and (B) met A-A of (A). 

[0013] The microchip electrophoresis apparatus 25 is equipped with the table 29 which fixes the 
microchip 1 shown in drawing 1 , and the table 29 is supported so that it may move in accordance with the 
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straight-line-like orbital shaft 33 driven by the motor 31. A microchip 1 moves with a table 29 by driving 
a motor 3 1 in the straight-line-like orbital shaft 33 top. Buffer restoration and the sample installation 
device 35, the electrode attaching part 37, and the detection device 39 are established above the straight- 
line-like orbital shaft 33 in order. 

[0014] The location of the table 29 on the outside of the microchip electrophoresis apparatus 25 shown 
with the broken line is a chip stowed position equipped with a microchip 1. Buffer restoration and the 
sample installation device 35 consist of bulbs 47 which change the passage of the syringe 43 which sends 
a buffer or a sample, the buffer reservoir container 45 which stores a buffer, and the syringe 43 and the 
buffer reservoir container 45 to the nozzle 41 inserted in the reservoirs 11a and 1 lc of a microchip 1, and 
a nozzle 41, and are connected to a nozzle 41. About [ l-2micro ] 1 are poured distributively by reservoir 
1 lc of a microchip 1 from the sample vial (not shown) by which the sample was installed beside the table 
by the nozzle 41 and the syringe 43. 

[0015] The electrode attaching part 37 consists of electrode Bud 49 who consists of insulating elastic 
bodies, such as silicone rubber, an electrode pad maintenance plate 51, and a Pt electrode 53. An electrode 
53 is embedded at the electrode pad 49, and the end projects l-2mm rather than the front face by the side 
of the crevice 53 of ejection and the electrode pad 49 from the center of the crevice 55 formed in the 
location corresponding to each reservoirs 1 la- 1 Id of the field which touches the microchip 1 of the 
electrode pad 49. The other end is connected to the high voltage power supply 57. The electrode pad 49 is 
being fixed to the electrode pad maintenance plate 51, and it has the electrode elevator style 59 which 
carries out vertical migration of the electrode pad maintenance plate 51 and the pad 49. The detection 
device 39 is based on a laser excitation fluorescence method or the absorbance detecting method, and 
consists of the light source 61, the slit 63, a lens 65, a half mirror 67, and an electric eye 69. 
[0016] Next, the actuation at the time of the electrophoresis using this example is explained. A table 29 is 
equipped with a microchip 1 in a chip stowed position. A motor 3 1 is driven, a table 29 is moved in 
accordance with the straight-line-like orbital shaft 33, and a microchip 1 is positioned to the position of 
the buffer restoration device 35. A syringe 41 is inserted in buffer reservoir 1 la, and the separation 
passage 7 and the sample impregnation passage 9 are filled up with migration liquid. As shown in 
drawing 4 (B), the migration liquid with which it filled up rises from the front face of a microchip 1, and 
each reservoirs 1 1 a- 1 Id and passage 9 and 1 1 are filled up with it. Next, the sample of l-2micro liter is 
introduced into sample reservoir 11c. 

[0017] Next, a motor 3 1 is driven and a table 29 is positioned to the position of the detection device 39. 
While driving the electrode elevator style 59, dropping the electrode pad maintenance plate 51, sticking 
the electrode pad 49 on the front face of a microchip 1 and covering each reservoir 1 la-1 Id top with the 
electrode pad 49, respectively, the Pt electrode 53 is inserted in each reservoirs 1 la-1 Id. Thereby, the seal 
of each reservoirs 1 la-1 Id is carried out, and they prevent evaporation of a buffer. Furthermore, each 
electrode 53 is isolated and it becomes a cure against discharge. By the high voltage power supply 57, a 
predetermined electrical potential difference is impressed to each reservoir 1 1 according to a program, 
quantum impregnation and separation of a sample are performed within passage 7 and 9, and the detection 
device 39 detects a separation component. 

[0018] After analysis termination, drive the electrode elevator style 59, raise the electrode pad 
maintenance plate 51, move a table 29, and move a microchip 1 to a buffer restoration location, and 
perform impregnation of new migration liquid and a sample in the washing list of passage 7 and 9, or it is 
made to move to a chip stowed position, and microchips are exchanged. Since the electrode needs to be 
attached in the reservoir and the corresponding location when replacing the design of a microchip with, 
the electrode pad 49 containing an electrode 53 is also exchanged simultaneously. 
[0019] 

[Effect of the Invention] The microchip electrophoresis apparatus by this invention Have the electrode 
pad which consists of an elastic body insulating material, and a crevice is formed in the location 
corresponding to the through hole of a microchip at the electrode pad. Since an electrode is inserted in a 
through hole while the electrode which connected with the power source and was projected from the 
electrode pad front face in the crevice is arranged, and an electrode pad sticks to a macro chip front face at 
the time of electrophoresis and covering a through hole top The operability at the time of electrode 
insertion can be improved, and evaporation of migration liquid can be controlled, and repeatability can be 
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maintained also at prolonged analysis. 

[Translation done.] 



http:// 4.ipd jp .g jp/cgi-bin/tr n_ eb cgi ejje 



<i9)0#bhmw? (jp) 02> & §g 4$ =^ & ^ (a) (u)mmm£m#^ 

#^¥11-311616 

(43)&iH0 ¥^11^(1999)11^9 0 



(51)lntCl. s m\B^ F I 

G 0 1 N 27/447 G 0 1 N 27/26 3 3 1 E 





&Bl¥lO-119174 


(71>fflgiA 


000001993 










(22) HIS 0 


¥^10^0998)4^280 










(72)38§H# 
























(74)ftfflA 


#3§i± »o mm. 



(54) KWcD^&W V^Pf^itSUfcligB 



(57) 

■y Tm^»»^Sf)0fSOfi[S{C-7 >f ? Of- -y 7° 1 £f£ 
MS-UTS. WCvHflMWKS 1ST»S*. WttfWft 

i^WfiA^^S^e^"^ h* 4 9 S-V^O-f-yT 1 <7)?| 

MM -5 t b i> t . P t «Jffi 5 3 £# "J -y*-'-^' 1 1 





(2) 

1 

t imm i ] -Mtomwmmmm t v 4*sr < 1 1 

«Lfc^Jfc#£«ai*£;|*amfck* miiAlnl- 10 

mmmfwmi?^? u-f- v r^ista?* lt fries 

fflft±£ffl«fc:* a k k fc(c«rE«ffi£l?EJBlftfc*P 

[00 0 1] 
[0002] 

4 ts^ta . i ^ ixx a 9 » 30 

^mmm^m tu^t^y -m^s^a*^ 
^f+t^y -tt$v»nj^a«. 1 0 0 ju mja 

a^figk&O. DNA&k'^«SIim£«j£. 

4M»tgfcT4M«- & - k & . 
[00 03] iS*£ s Mv*W J :7 J .-XK-/y*. 40 

irWm-CZhBMt L"C. D. J. Harrison et al./ Ana 
1. Chim. Acta 283 (1993), 361-366^$^^*^ <fc -p 

h. v>f ^Qf-yrt±, -*t<D3*P!£* (HRttt^5 
53*. SJIS&k') *>£>&9, -S-<o«t«Q9K<oj<iii 
ti -y f - f ^ k' «k 9 >J?*c < k i> 2 #<oafl»*«5v 



iffPW 11-311616 

2 

[0004 ] ^7of771lt — *tOSHflS«3 , 

RtfKfl&ASIHS 9 #x .y fc* t i 9 ixT 

V . ffiK 3 (CtiSfiSS 7 , 9 tol&tZtfRtb (4 ffltSffl 

«3i^ti>'N"-/7Ty-f : -VN*l la&tfKWyi lbk 
&9. l*fi^»m9c7)ffi^Mj£-t^{4Sc0Mil/\l3r9- 
>"7VHJ if-A 1 1 c M'tyT^Iifflft 1 1 d k & 

h. 

[00053 ttfflfc:ttHRt:v-if3bH»a{ffitffl^ 

^TU^-Al 1 a— 1 1 dCca^^mESrWSntTlT 

v\' 7 7ri;-f-vN'i l aj&>4>iiclMK*Sa»7. 9fc3W 
SCH*aEA-t&. #'Jf ; -Ai l a~l 1 dt= 

H 2 (c 0)J£*-f. 
[0006] E2(i, ^-Y^nf-^rkkt^^ffico^ 

tt*m-®mm?&K, % (A) uapRcoPtmssyir. 

-^'t#AL^tw. (B) {JAu&k'Srv-f ^ofy 
7-Jtai^»Jl> i -A|*ig(c^L/it>OT'J)S . 

(A) rfi. v-f^nf-.xri«o«-y-r-Ai itpt 

mffi 1 9 $ fLT i$ 0 . P t «ffi 1 9 (iXSCSUz 

(B) tli. J»K:J:'9V'f^uf-vri±»,Vy"r- 

vn'i ir*ietAu^2 i* { ffM$fLtfc9. Auft 

2 1 JiV^-y h 2 3£;fi-LT.«iEm«fcg$!3ft6. 
[0007] 

[^W^Liak^iSS] 02 (A) tfU^fc:, 
9£«-'J¥-Afc^|#-C'AK§^(^^^ 
T*9. fr-r>mmti,^l^\ icoisj@ti. il 2 

(B) coidt. tS2 l£v^^nf->y7*l±t-tt; 
JB«U y7- yb2 3(c^-fSikfc<J; , 3fffffi$ni. 
7b*. ^nf->yr«7)f^Tn-b^^'Jit, rjxbfclS 
<^r&kV^3X^$)^o 

[ 0 0 0 8 ] £ s H 2 Lfc«^^T14 s V^-f*t 
tU-f-Al 1 a— 1 1 d^m+tBSfe$tLT^?»3t 

Tco/<>y 7 rMWitS^U; J: 9»^SfrtSDh. 
9 LT. ;^0^^>^>H3Stt^-^S* ^ ^llSkv^ 

a fagi t> h -> & . c: <r> <t a ^ N fl£*<?^aTii^weico 



(3) 

3 

[0009] ZZX\ *&i!HML €©?AB£?»tt£ 

& - k * nmti-h i><DTh& . 

[0 0 10] 

m^mxh^x. w^mm®** zm&fo 
frt>m&Lfznm<&mzti. mM.mmmm^ 20 

[ 0 0 1 1 ] W ^o^--yTc7)^StCT, §ffil$A£f& 

»iE-f sflatsasn-rv^tfyr, nmffimt<v&. 
il>^tfK*^0iS»&»i. & i k tfri* & . 

[0012] 

ttW*fe?1W««McHT**. 114 li. 

<A) (4«HHEL (B) a (A) <0A-A' 
« o TOW ffiHT* 6 . 
[00 13] -74 ?nf--ynB5G*»£B25fc:Hu H 
1 (c*^-^ ^nf- v n*fflSi-4-r-5 f ;P2 9<<ffi 40 
jt^h/CfcO. 7—^2 9^-^3 ltiDIBijS 

ftsfiBttfimw 3 3 t&o -csarfs a 9 §n 

k J: 0 , t— 7^2 9 k k i>tlM«Sui«63 3±£r 

• mm*jm3 5 , m&R&93 72s.v«t!e«»3 9 
[0014] ffittr-vSiufc^-f ? v r«ati§s»S6 

S2 5cO?M!i!lt*^^-y/P2 9<0fiia(iv^ ?nf-y 



!RfS¥ 11-311616 

4 

WBi£Aaai3 5fcL ^^^of-vricoU^N'l 1 
a , 1 1 c A^ixS y^;u4 1 , y Xiva 1 
7rX»±K:f4^jM-S.^U>'> ; 4 3, A-y7r 2rSi.&A 
•y 7 rjgtt>^3s4 5 , RVi/V Vis A 3 k^'-y 7 r flg£> 

7"4 7*^«$ii&„ Istmt / 701-4 lMy'Jy 
^'4 3lcj; 0 » 7 % -7*;K0ttt:»a*#ufeKfi'<'f T/l' 

(EK^rf ) *^'M^af-y7'l<7)i;if-^*l 1 c(c 

i~2 ju HHJEtfiMfcSfU.. 

[0015] Q&&&33 714. fltf.tt>y ny^A^r 

{f!H5K Pt«B5 3*>fe»riiS*i4. «ffi5 3ti 

mffi^'v F4 9ts£>&£*u k 

4 9<OV-f y*nf--y7*l t^&fflcO^-'Jif-VN'l l a 
-1 1 dtSje-fSffiBt3B£SnfcEMit5 
6£SiBU TO^-y H4 9cOGaSB5 3iffl^^ffiJ:0i> 
1 ~2 m mSgaj LT l » S . «ii«JI«S 5 7 iztm 2 
nTV^S. «fi/t>y F4 9(±«ffiA->y 1 (C@ 

S^ixTfe 1 ? , WW Kffj#ffi5 latf^-y K4 95- 

ajtim3 9 {±i—^afi^3teffix<±!S*K^aiSfc «t & 

tore*"), ^'J7h63. l/yX6 5. A 

-759^6 7aVS3b»6 9*»fe««S*i'CV^. 
[0016] iJcfc. ^OH)SfeWSrffl^it^vacKiB§«0t!l 
fc-?V *T . V-f ^ af-y 7- 1 7^«{4 

&Cr-7*A'2 9t3g#$ii^ 0 t-^3 1 SrlEiSLT 
^yA-2 9SS»R*ilM3 3tiB-5T»»S^ "7 
>f ^nf77"l ^^'-y7r3t«W3 5»Hlf«<0fifflfc 

^ASH*(ie^7ai«*iRftAafl»9 taasaa** 

mztit. ^SI5*ut8tSWBiH4 (B) tStio 
ic . v ^ n + >y 7* 1 J: 0 jfi 19 ±4* - 5 X & V 
^'1 1 a~l 1 dMfW&9, 1 1 t,z3EMZ1\& . ft 
tc, -tyr;n;¥-^i l cni~2^u>y h;uolftH 

[0017] iJcfc, 3 1 SrlSLtY— 7>2 9 

9 eraLXm^N-'y H«^«5 1 fcTBStf. 
H4 9 $-?>f ^of--y7* 1 (JOSfflfcS^^*. 
^iJ-f-yN' 1 1 a— 1 1 d±£H&"W H4 9T-?-n^ 
^IS^fcktt. Pt1H65 3Sr*U-lf-A*l la~l 
1 dtlfA-fS. iiUci 1 ). *D-f-Ai 1 a~l 1 
d*<^-;P$ixTA'.y 7 T<r)MmWjkf& . $ 
«-«fi 5 3 **H«$ftftilE8ffiC££ . Kffmil 5 7 1 
AO. *Vf-^"l 1 izm^MK^ya^yMz^ 

«aj««3 9fcii3#»«#*ttair*. 

[0018] 4J-«f*Ta, W&Rfflm 5 9 SrM LT 

■2-£XJ^yyTftmQ.mz~?j wf->v?\ z®®lx 



5 

[00 19] 

li^K-^ F 7 of - -y T*Bfc»* LXmmi\±.Z 
[0M<OfS#$r§PJ] 

[01] »«7^ ? y 7V>-W****5HSBr? 

*-r gHasrc* o . (a) tt»tt« p t mm * u ir - a 
[01] 




4) #g3Tl 1-3 1 1 6 1 6 

6 

(cffAUrkO. ( B ) (iAu^rfc'i&v-Y ?nf v/l 
&tf 'J IT- AflHfcSS* Liz fc OT* & . 

[04 ] *ISBBt*»4»*flMiftft»<0-*ftef!l&'7>f 

? of - -y r 1 t t> ^-ra-cft o . < a > umm* 

(B) U ( A) OA- A" fc«HfcffirC*>»rffil2T* 
4. 



10 


1 






7 


#««» 




9 






11a 






1 1 b 






1 1 c 






1 1 d 






49 






5 1 






53 


p tm® 


20 


55 


DOS 



[02] 



(A) 




(5) 



11-311616 




[H4] 




